Whether a change in blood pressure is related to the occurrence of cardiovascular disease, independent of blood pressure level, was investigated using data collected in the Framingham heart study on 5209 subjects. The follow up period of 26 years was divided into a first period of 12 years in which the blood pressure change was computed for each individual and a subsequent period of 14 years in which the risk of cardiovascular disease was determined. Blood pressure change was positively related to risk of cardiovascular disease. This association remained when blood pressure level at the start of the study was taken into account but disappeared when the level attained after the first 12 years was taken into consideration. For the clinician this suggests that the decision to treat high blood pressure is best guided by the actual level of pressure and not by its long term trend in the past.
Introduction
Although many studies have shown a strong relation between the level of blood pressure and atherosclerotic diseases,1-5 it is not known whether it is the actual level of blood pressure or the rate of increase of blood pressure over time that is the most important predictor of cardiovascular events.
We studied the relation between rise of blood pressure and the occturrence of cardiovascular events, coronary heart disease, and death from all causes using data collected in the Framingham heart study. The yearly increase of blood pressure was obtained for each individual from five to seven blood pressure readings over a 12 year observation period and related to incidence of cardiovascular events, coronary disease, and death from all causes in a subsequent 14 year period of follow up.
Subjects and methods
In the Framingham heart study a cohort of residents of Framingham, Massachusetts, USA, aged 30-62 years at the start of the study, has been followed for 26 years since 1948, as described in detail elsewhere.5 In brief, a sample of 3074 men and 3433 women was invited, of whom 2024 men and 2445 women took part in the study; 740 volunteers (312 men) were added to the respondents, so that the study cohort comprised 2336 men and 2873 women. They were examined every two years and follow up data were obtained over a period of 26 years for essentially the entire cohort. Blood pressure was measured by a doctor on the subject's left arm while sitting. Diastolic pressure was based on the fifth Korotkoff sound. A standard mercury sphygmomanometer with a 14 cm cuff was used.
DIAGNOSTIC CRITERIA Diagnostic criteria for the diseases under study have been given elsewhere.5 Here we consider only all cardiovascular events (including coronary heart disease, intermittent claudication, congestive heart failure, cerebrovascular accidents), coronary heart disease (excluding angina pectoris), and death from all causes. All events were reviewed by a panel of investigators.
OBSERVATION PERIOD For this analysis the 26 years of follow up were divided into an observation period of 12 years on which the rate of increase of blood pressure for each individual was computed and a subsequent period of 14 years during which the incidence of cardiovascular events, coronary disease, and death from all causes was determined. This gives estimates of the 14 year risk of these events. The men and women in the cohort were aged 42-74 years at the start of the 14 year follow up period. ELIGBILITY attained systolic blood pressure of 160 mm Hg or over. Logistic regression with the attained level in the model gave coefficients which were not significantly different from zero, although they were all negative (table III) . This was the case for systolic and diastolic pressure. t All cardiovascular diseases, including coronary heart disease, angina pectoris, intermittent claudication, congestive heart failure, and cerebrovascular accidents.
Discussion
The findings in this study suggest that blood pressure rise predicts cardiovascular disease conditional on initial level of blood pressure, but not on attained level. In other words, given a certain level of blood pressure, what matters is where you go to, and not where you came from (fig 3) . This seems paradoxical, but it has to be borne in mind that the relation between From a clinician's viewpoint these findings suggest that decisions concerning the treatment of "borderline"or high blood pressure might be best guided by the actual level of pressure and not by its trend in the past. For example, the risk for a 50 year old man with a systolic pressure of 160 mm Hg is similar whether his pressure has risen from 130 mm Hg or has remained at 160 mm Hg over the past 12 years.
From a public health viewpoint the finding that the rate of change in blood pressure, given a certain initial level, predicts occurrence of cardiovascular disease indicates that there might be merit in preventing blood pressure from rising. This seems to apply to the whole range of initial levels and underscores the idea that preventive measures affecting the population as a whole,'0 as well as "high risk" groups, might be effective.
